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(54) Assisted GPS positioning 



(57) A method for carrying out assisted GPS posi- 
tioning and a system comprising a GPS server (70), a 
mobile communications network (PLMN), and at least 
one A-GPS terminal (1 0), the terminal containing a GPS 
part (GPS) and an mobile station part (MS) operating in 
the mobile communications network, and determining 
means (60) for determining first location information of 
the terminal, the GPS server (70) being configured to 



determine GPS assistance data based on the first loca- 
tion information, the system being configured to transmit 
the GPS assistance data to the A-GPS terminal through 
the mobile communications network in a class 0 short 
message, the A-GPS terminal (10) being configured to 
carry out GPS measurements by applying the GPS as- 
sistance data, and the system being configured to de- 
termine second location information of the terminal (10) 
on the basis of the GPS measurements. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to carrying out assisted 
GPS positioning and particularly to transmitting GPS as- 
sistance data. 

[0002] GPS (Global Positioning System) is based on 
a system of satellites orbiting the earth and it is main- 
tained by the United States. Each satellite transmits in- 
dividual radio signals. When a signal is received on the 
earth, the time it has travelled enables the distance to 
the transmitting satellite to be calculated. When the 
"field of view" of a receiver used for positioning covers 
a plural number of satellites, simultaneous distance 
measurements can be carried out to determine unam- 
biguously the location of a point of measurement in a 
three-dimensional space. 

[0003] The GPS system consists of 24 active satel- 
lites whose orbits are arranged such that at least four 
satellites are continuously visible at each point on the 
face of the earth, even such that the satellites are in an 
advantageous geometrical position with regard to posi- 
tion finding (i.e. the satellites are not to close to one an- 
other or to the horizon). In principle four simultaneously 
visible satellites (or even three, if the observer is as- 
sumed to be on the face of the earth) are already suffi- 
cient for accurate positioning, although in practice there 
are usually more visible satellites. In that case the GPS 
receiver may either select four most suitable satellites 
or use the data provided by more satellites to obtain a 
more reliable result. 

[0004] Before the measurement for the actual posi- 
tioning is carried out, the GPS receiver must find the sig- 
nals of the visible satellites and tune to them. This ini- 
tialisation process of the GPS receiver may take as long 
as several minutes. Moreover, if the receiver or, to be 
more precise, its receiving antenna is inside a vehicle 
or a building, for example, and there is no unobstructed 
connection to the satellites, the signals coming from the 
satellites may attenuate considerably and further com- 
plicate the initialisation process of the receiver. 
[0005] To speed up the initialisation of a GPS receiver, 
an Assisted GPS positioning system A-GPS has been 
developed. A-GPS is based on submitting suitable up- 
dated source data to a GPS receiver the position of 
which is at least roughly known, the data informing the 
receiver about satellites that are visible to it. When the 
receiver receives the data about the relevant satellites, 
it is capable of tuning to the frequencies of the satellites 
quicker and easier also in shadow regions. 
[0006] The assistance data are typically formed in a 
specific server that knows the location of the satellites 
in a certain region, for example, or globally. 
[0007] Assisted GPS positioning may be carried out 
by connecting an A-GPS receiver to a mobile station, 
such as a mobile station of the GSM system (Global 
System for Mobile Communications), in which case the 



assistance data may be transmitted to the receiver via 
the mobile communications network. In accordance with 
the prior art, the assistance data are broadcast com- 
monly to a plurality of receivers. For more detailed de- 

5 scription of the prior art, reference is made for example 
to patent publication US 6,204,808, which discloses a 
solution for transmitting assistance data. In addition, for 
the use of the GSM system, for example, reference is 
made to the 3GPP (3 rd Generation Partnership Project) 

10 publication TS 04.35 V8.3.0 (2001-01), which defines a 
recommendation for transmitting GPS assistance data 
by means of a SMSCB (Short Message Service Cell 
Broadcast) cell message. 

[0008] A problem with the above arrangement in 
15 which the assistance data is transmitted as a broadcast 
message is that a broadcast often requires considerable 
changes to be made to the infrastructure of the mobile 
communications network: for example a communica- 
tions interface is typically required from the server pro- 
20 viding the assistance data to a base station controller of 
the mobile communications network to implement the 
broadcast from base stations controlled by the base sta- 
tion controller. In addition, the solutions provided by dif- 
ferent manufacturers are often incompatible particularly 
25 as regards interfaces, for example, which complicates 
the matching of the devices of the different manufactur- 
ers and may therefore increase the costs arising from 
the system. 

30 BRIEF DESCRIPTION OF THE INVENTION 

[0009] It is therefore an object of the invention to pro- 
vide a method and equipment implementing the method 
to allow the above problems to be solved. The objective 

35 of the invention is achieved by a method and system 
characterized by what is stated in the independent 
claims 1,11,17 and 21 . The preferred embodiments of 
the invention are disclosed in the dependent claims. 
[001 0] The invention is based on transmitting G PS as- 

40 sistance data to an A-GPS terminal in a message pro- 
vided by a short message service, i.e. in a class 0 short 
message. 

[0011] An advantage of the method and system of the 
Invention is that the use of short messages for transmit- 

45 ting assistance data does not require any particular 
changes in the infrastructure of a mobile communica- 
tions network supporting a short message service, and 
the functionality of the invention is therefore easy to im- 
plement in existing mobile communications networks. In 

50 addition, the use of class 0 short messages in particular 
does not affect the functioning of short messages of oth- 
er classes, i.e. classes 1 , 2 and 3. Further, class 0 short 
messages are advantageous to use, because they are 
not usually stored in the memory of the mobile station, 

55 for example, and thus short messages used for trans- 
mitting assistance data do not unnecessarily load the 
memory of the mobile station. Still further, the reception 
and transmission of class 0 short messages at the ter- 
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minal can be implemented to take place such that the 
user of the mobile station does not notice them at all and 
no active measures are required of the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 2] In the following, the invention will be described 
with reference to the preferred embodiments and the ac- 
companying drawings, in which 

Figure 1 is a simplified block diagram of a system 
for carrying out assisted GPS positioning; 
Figure 2 is a signalling diagram illustrating the im- 
plementation of MS-assisted GPS positioning ac- 
cording to a preferred embodiment of the invention; 
Figure 3 is a signalling diagram illustrating the im- 
plementation of MS-based GPS positioning accord- 
ing to a preferred embodiment of the invention; and 
Figure 4 is a signalling diagram illustrating the im- 
plementation of assisted GPS positioning accord- 
ing to a preferred embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] Figure 1 shows a system for positioning an 
A-GPS terminal 10. Figure 1 only contains elements that 
are essential in the description of the embodiments of 
the invention, although a person skilled in the art will find 
it apparent that in practice the system also comprises 
other functionalities and structures that need not be de- 
scribed in greater detail in this context, because addi- 
tional information about them is readily available. The 
A-GPS terminal 10 comprises a GPS part GPS and an 
associated mobile station part MS. The GPS part GPS 
and the mobile station part MS are preferably intercon- 
nected by a two-directional telecommunications con- 
nection allowing the parts to exchange information re- 
lating to GPS positioning, for example. The parts are 
typically integrated into a single entity and they may also 
share common components, such as a display. The 
parts may also be physically separate interconnected 
devices. The terminal 10 is typically portable, although 
it may also be a device fixedly mounted in a vehicle or 
a building. The mobile station part MS is configured to 
receive GPS assistance data from a mobile communi- 
cations network PLMN (Public Land Mobile Network) 
and to transmit them to the GPS part. The GPS part, in 
turn, is configured to carry out GPS measurements from 
GPS satellites 20 by means of the GPS assistance data. 
In the example the mobile network PLMN is described 
using network element terminology of the GSM system. 
The terminology should, however, be interpreted broad- 
ly and not restrictrvely. The invention can also be applied 
in connection with other mobile communications sys- 
tems in which a short message service, or the like, is 
known, for example in the third generation UMTS sys- 
tem (Universal Mobile Telecommunications System). 
[0014] From a base station 30 there is a two -direction- 



al radio link to the terminal 1 0. A mobile services switch- 
ing centre 50 has a connection to the base station con- 
troller 40, which monitors and controls the base stations 
30. The base station controller 40 is mainly responsible 

5 for frequency management and the control of the base 
station 30. The base station 30 and its antennas are usu- 
ally located in the centre of the coverage area, i.e. a cell. 
If the cell is divided into sectors, the base station 30 is 
located at the tip of a sector. One factor determining cell 

10 size is the transmission power of the transceivers of the 
base station 30. 

[0015] The Figure further shows a location server 60, 
which is a typically a part of the mobile communications 
network and connected to it via a Signalling System 7 

15 SS7 interface, for example. The location server 60 com- 
prises of the equipment components, software compo- 
nents and telecommunications links needed for imple- 
menting a positioning service. The location server 60 
carries out the positioning of the subscriber terminal (the 

20 mobile station MS of the mobile communications net- 
work) 1 0 defined in a location request submitted to the 
server. The basis of the positioning may be that the serv- 
er 60 first finds out the serving cell of the terminal 10. 
Since the locations of the different cells of the mobile 

25 communications network are also known, it is possible 
to know the location of the mobile station 10 at the ac- 
curacy of a cell. The server 60 itself may comprise a 
database containing information about the locations of 
the mobile communications network cells, or it may use 

so a separate database. The server 60 may inform the lo- 
cation of the mobile station 10 by means of x- and y- 
coordinates, for example, or by some other appropriate 
means. For example the location of the base station 30 
corresponding to the serving cell may be given as a co- 

35 ordinate. The location server 60 is also capable of de- 
fining the location of the mobile station more precisely 
for example by means of what is known as a timing ad- 
vance or by applying some other known method, partic- 
ularly if cell size in the mobile communications network 

40 is large. However, what is relevant to the invention is 
that the location server enables a rough estimate of the 
location of the mobile station 10, at the accuracy of a 
mobile communications network cell, for example, to be 
obtained at a particular moment. 

45 [0016] The system of Figure 1 further comprises a 
GPS server 70 and an associated GPS reference net- 
work 80. In the Figure the GPS server is connected to 
the location server 60, but it could also be connected 
directly to the mobile communications network. The 

50 connection may be for example an IP-based (Internet 
Protocol) telecommunications connection. The GPS 
server 70 may also be physically connected for example 
to the location server 60 such that they form a single 
network element, this being not significant in view of the 

55 basic idea of the invention. The GPS reference network 
80 comprises a number of GPS reference receivers that 
cover a specific geographical area, or the entire globe, 
and observe the location of the GPS satellites 20 in re- 



3 



EPOCH 298448 [file:/A\ilchi02\ firmdata\lP\Fole y Pat\PatentDocume nts\E P00129 8448.cpc] 



Page 4 of 12 



EP 1 298 448 A1 



lation to the earth. An example of such a global refer- 
ence network is the network maintained by Global Lo- 
cate Inc., Glen Rock, New Jersey, USA. Data about the 
location of the satellites 20 is transmitted to the GPS 
server 70, the server 70 thus having global data about 
the location of the satellites 20, for example, and it is 
capable of determining those satellites 20 that are visi- 
ble, i.e. available for use, from a certain point. By inform- 
ing the location of the terminal 10 to the GPS server 70 
it is therefore possible to obtain from the server the data 
about the satellites 20 visible at the location in question, 
i.e. the GPS assistance data, which is then used in as- 
sisted GPS positioning in the manner already described. 
For more detailed description of the format of the GPS 
assistance data, reference is made for example to US 
6,204,808 and for the use of the GSM system in partic- 
ular, to the 3GPP recommendation TS 04.35. The inven- 
tion is not, however, in any way restricted to the solutions 
presented in these publications. 
[0017] A basic idea of the invention is that GPS as- 
sistance data is transmitted to the terminal 1 0 by means 
of a class 0 short message. It is assumed that a person 
skilled in the art is familiar with the SMS (Short Message 
Service). If necessary, additional information about the 
short message service is available for example from the 
following ETSI (European Telecommunications Stand- 
ards Institute) standards: GSM 03.38; "Digital cellular 
telecommunications system (Phase 2+); Alphabets and 
language-specific information" and GSM 03,40; "Digital 
cellular telecommunications system (Phase 2+); Tech- 
nical Realization of the Short Message Service (SMS); 
Point-to-Point (PP) n , which will be Included herein as 
references. For transmitting short messages, the mobile 
communications network comprises one or more Short 
Message Service Centers SMSC through which short 
messages travel to and from mobile stations. Figure 1 
shows a short message center 61 implemented, by way 
of example, in connection with the location server 60 
and assumed, again by way of example, to be reserved 
for transmitting short messages pertaining to assisted 
GPS positioning, such as GPS assistance data. The 
short message center 61 may also locate somewhere 
else in the mobile communications network and be an 
independent element. 

[0018] Figure 2 is a signalling diagram for carrying out 
MS-assisted positioning according to a preferred em- 
bodiment of the invention. In this context, the term MS- 
assisted means that the terminal 10 only carries out 
GPS measurements, whereas the location of the mobile 
station is determined in an element external to the ter- 
minal, such as the GPS server 70. In step 201 the ter- 
minal sends a service request to an application server 
90. Although in Figure 1 the application server 90 is 
shown as a separate element connected to the mobile 
communications network, it represents generally any 
system element comprising an application that requires 
the exact location of the terminal 1 0, the application be- 
ing implemented for example as a computer program 



executed by a processor. The application may also func- 
tion in connection with some other system element. The 
service request 201 may be transmitted by means of a 
short message, for example, or by some other appropri- 

5 ate means. The transmission of the service request may 
be initiated by the user of the terminal 1 0, or it may take 
place automatically, by the terminal's own initiative. The 
application server 90 then inquires in step 202 the rough 
location, at the accuracy of a cell for example, of the 

io terminal 1 0 that sent the service request from the loca- 
tion server 60. In step 203 the location server 60 trans- 
mits for example the x- and y-coordinates of the terminal 
10 to the application server 90, which forwards them to 
the GPS server 70 in step 204. Instead of the transmis- 

'5 sion of the coordinates through the application server, i. 
e. steps 203 and 204, in an alternative embodiment the 
location server 60 may transmit the coordinates of the 
terminal 10 directly to the GPS server 70 in step 203B. 
Using the coordinates it has received, the GPS server 

20 70 f o rms th e G P S ass istance data . 

[001 9] In accordance with the invention, the GPS as- 
sistance data are transmitted in a class 0 short message 
to the terminal 10 (step 205). This is preferably imple- 
mented such that the GPS server 70 transmits a class 

25 o short message, which thus comprises the GPS assist- 
ance data, by using the short message service center 
61 , which is preferably reserved for transmitting mes- 
sages pertaining to GPS positioning. In the GSM sys- 
tem, for example, the indication 'class 0' is entered in a 

30 TP Data Coding Scheme (TP-DCS) field of the short 
message. The short message class may be set already 
at the GPS server 70, or the mobile service switching 
center 61 may be configured to assign class 0 to the 
short message before the message is transmitted to the 

35 terminal 1 0. It is also possible that the GPS assistance 
data is transmitted from the GPS server 70 to the loca- 
tion server 60 first by using other means and only from 
the location server 60 to the terminal 1 0 it is transmitted 
by means of a class 0 short message. In fact, what is 

40 relevant to the invention is that the terminal 1 0 receives 
the GPS assistance data in a class 0 short message, 
irrespective of the system element that transmitted the 
message. When processed in the terminal, a class 0 
short message is usually not stored in any memory of 

45 the terminal, as for example a class 1 short message, 
which is stored in the terminal's memory, or a class 2 
short message, which is stored in the memory of the SIM 
(Subscriber identity Module) card installed in the termi- 
nal. According to a preferred embodiment of the inven- 

50 tion, the terminal 10 is configured to function such that 
when receiving a class 0 short message, the mobile sta- 
tion part MS of the terminal 10 transfers any GPS as- 
sistance data contained in the message directly to the 
GPS part, without indicating the received short message 

55 to the user on the terminal display, for example. The user 
of the terminal 10 is therefore not required to take any 
measures to handle this type of short messages, and 
the GPS assistance data can be transmitted with the us- 
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er being fully unaware of it. Short messages of classes 
1 , 2 and 3 may be handled in the terminal 1 0 in the usual 
manner; their use is not affected by the use of class 0 
short messages according to the invention. The terminal 
1 0 may be configured to transfer the contents of all re- 
ceived class 0 short messages directly from the mobile 
station part MS to the GPS part GPS, in which case any 
GPS assistance data included in the messages are also 
transferred to the GPS part. Alternatively, the mobile 
station part MS may check the contents of a received 
class 0 short message before transmitting it to the GPS 
part and transmit the contents, or only a part of it, if it 
contains GPS assistance data or other data to be trans- 
mitted to the GPS part. If the mobile station MS detects 
that the short message does not contain any GPS data, 
it may handle the short message in the usual manner 
by showing it on the display, for example. This is not, 
however, relevant to the basic idea of the invention. The 
mobile station part MS may transfer the contents of the 
class 0 short message to the GPS part as it is. It is also 
possible that the mobile station part MS first separates 
from the received class 0 short message the GPS as- 
sistance data or other data addressed to the GPS part 
and transfers only these data to the GPS part. Any other 
data included in the short message than those to be 
transferred to the GPS part may be discarded, for ex- 
ample, or processed in some other way in the mobile 
station part MS. In other words, what is relevant to the 
invention is that at least the GPS assistance data are 
transferred in the mobile station part MS to the GPS part 
GPS. The maximum length of a GPS assistance data 
message according to the recommendation 3GPP TS 
04.35, for example, is 82 octets, whereas the maximum 
length of the data to be transmitted in a short message 
of the GSM system is 140 octets. Thus a GPS assist- 
ance message conforming to the above recommenda- 
tion fits well into one short message. The extra space 
left in the short message can be filled with filling bits, or 
it may be used for transmitting some other data. In ad- 
dition, the message may be provided with a predeter- 
mined identifier which allows the terminal 10 to detect 
that the message contains GPS assistance data. The 
precise format and contents of the GPS assistance data 
are, however, not relevant to the basic idea of the inven- 
tion. 

[0020] Since the example of Figure 2 illustrated MS- 
assisted positioning, the terminal uses its GPS part to 
carry out GPS measurements by means of the data ob- 
tained from the satellites 20 in the GPS assistance data 
message 205 and then sends the measurement results 
in step 206 to the GPS server 70, which calculates the 
precise location of the terminal according to the meas- 
urement results. According to a preferred embodiment 
of the invention the measurement results are also trans- 
mitted 206 in a class 0 short message. The mobile sta- 
tion part MS of the terminal 10 is preferably configured 
to use the short message service center 61 for transmit- 
ting short messages pertaining to GPS positioning and 



also to transmit the measurement results in a class 0 
short message, without the user of the terminal being 
required to take any action to send the message or the 
transmission of the message being shown to the user 

5 in any other way either. 

[0021] In step 207 the GPS server 70 returns the in- 
formation about the exact location of the terminal 1 0 to 
the application server 90 that requested it. By applying 
the exact location information it has received, the appli- 

10 cation terminal forms the contents of the service re- 
quested by the terminal and sends the contents to the 
terminal 10 in step 208. 

[0022] Figure 3 is a signalling diagram illustrating the 
implementation of MS-based positioning according to a 

is preferred embodiment of the invention. In this context 
the term 'MS-based' means that the terminal 1 0 not only 
carries out the GPS measurements but also defines the 
exact location of the terminal 10 on the basis of the 
measurements. Steps 201, 202, 203, 204, 203B and 

20 205 were already discussed in connection with Figure 
2 and therefore the description need not be repeated. 
Since the positioning in question is MS-based, the mo- 
bile station uses its GPS part to make the GPS meas- 
urements utilizing the data it has received in the GPS 

25 assistance data message from the satellites 20 and on 
the basis of the measurement results it then calculates 
its exact location. The exact location information is then 
transmitted 306 to the GPS server preferably in a class 
0 short message. In step 307 the GPS server 70 returns 

30 the information about the exact location of the terminal 
10 to the application server 90 of the application that 
requested the information. Instead of transmitting the lo- 
cation information through the GPS server, i.e. steps 
306 and 307, in an alternative embodiment the terminal 

35 10 may send the information about its exact location it 
has determined directly to the application server as 
shown in step 306B. With the help of the exact location 
information it has received, the application server 90 
forms the contents of the service requested by the ter- 

40 minal 10 and sends the contents to the terminal 10 in 
step 308. 

[0023] Figure 4 is a signalling diagram illustrating the 
implementation of positioning according to a preferred 
embodiment of the invention when the application that 

45 needs the information about the exact location of the ter- 
minal 1 0 resides in the terminal 10. The application may 
be for example a computer program, or the like, running 
in a processor. In its simplest form, such an application 
residing in the terminal 1 0 may be for example an appli- 

50 cation that shows the exact location of the terminal 1 0 
to the user on the terminal display. In that case a mes- 
sage is sent in step 401 to the location server 60 re- 
questing for a rough definition of the location of the ter- 
minal 10 at the accuracy of a cell, for example. In step 

55 402 the location server 60 transmits for example the x- 
and y-coordinates of the terminal 10 preferably directly 
to the GPS server 70. On the basis of the received co- 
ordinates, the GPS server 70 forms the GPS assistance 
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data and transmits them, according to the invention, in 
step 403 to the terminal 10 using a class 0 short mes- 
sage, as described above in connection with Figures 2 
and 3. Then, if MS-based positioning is concerned, the 
terminal 10 carries out the GPS measurements on the 
basis of the GPS assistance data, defines the exact lo- 
cation of the terminal 10 on the basis of the measure- 
ments and transmits the exact location information to 
the terminal application that needs it. On the other hand, 
if MS-assisted positioning is concerned, the terminal 10 
only carries out the GPS measurements and transmits 
the results to the GPS server 70 in step 404 using pref- 
erably a class 0 short message. On the basis of the 
measurement results, the GPS server 70 calculates the 
exact location of the terminal 10 and returns the infor- 
mation about its exact location to the terminal in step 
405, the terminal then transmitting the information to the 
application that requested it. 

[0024] In the examples described above in connec- 
tion with Figures 2, 3 and 4 it is also possible that the 
positioning is activated (steps 201 and 401) by some 
other system element than the terminal 1 0 (or the user 
of the terminal). In that case the exact location informa- 
tion (e.g. 207, 306B or 405) of the terminal 10, for ex- 
ample, can also be transmitted to the element that re- 
quested the positioning. This procedure can be applied 
for example for controlling cargo transport by installing 
an unmanned terminal 10 in a cargo container, for ex- 
ample, whereby the location of the terminal, and thereby 
the container, can be monitored as the transport pro- 
ceeds for example from a separate control room (not 
shown) connected to the system of Figure 1 . This pro- 
vides a means for making even an unmanned terminal 
10 to perform GPS positioning from the control room, 
for example. 

[0025] Moreover, the terminal 1 0 is preferably config- 
ured to reject any class 0 short message received after 
the data included in the message, such as the GPS as- 
sistance data, has been utilized and are no longer need- 
ed. This is preferably carried out without any action tak- 
en by the user of the terminal 10 to avoid redundant in- 
formation from accumulating in the terminal 1 0. This is 
particularly advantageous in a case such as the one 
above where the terminal 10 is unmanned, because oth- 
erwise the memory of the terminal 1 0 might become full. 
[0026] It is apparent to a person skilled in the art that 
as technology advances, the basic idea of the invention 
can be implemented in various ways. The invention and 
its embodiments are therefore not restricted to the 
above examples, but they may vary within the scope of 
the claims. 



Claims 

1 . A method for carrying out assisted GPS positioning 
in a system containing a GPS server (70), a mobile 
communications network (PLMN) and at least one 
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A-GPS terminal (1 0), the terminal containing a GPS 
part (GPS) and a mobile station part (MS) operating 
in the mobile communications network, the method 
comprising: 

5 

determining first location information of the ter- 
minal; 

determining GPS assistance data based on the 
first location information of the terminal in a 

10 GPS server, the GPS assistance data compris- 

ing information about GPS system satellites 
(20) that are visible at the location determined 
according to the first location information; 
transmitting (205; 403) the GPS assistance da- 

15 ta to the A-GPS terminal through the mobile 

communications network; 
carrying out GPS measurements in the A-GPS 
terminal by applying the GPS assistance data; 
and 

20 determining second location information on the 

basis of the GPS measurements, character- 
ized by transmitting (205; 403) the GPS assist- 
ance data to the A-GPS terminal in a class 0 
short message. 

25 

2. A method according to claim 1 , characterized in 
that the second location information of the A-GPS 
terminal (10) based on the GPS measurements is 
determined in the terminal. 

30 

3. A method according to claim 1 , characterized in 
that the second location information of the A-GPS 
terminal (10) based on the GPS measurements is 
determined in the GPS server (70). 

35 

4. A method according to claim 3, characterized by 
further comprising: 

transmitting (206) the GPS measurement data 
40 from the terminal ( 1 0) to the GPS server (70) in 

a class 0 short message. 

5. A method according to claim 1 , 2, 3 or 4, charac- 
terized in that 'class 0' is entered in the TP-DCS 

45 field of the short message. 

6. A method according to any one of the preceding 
claims, characterized in that the first location in- 
formation of the A-GPS terminal (10) is determined 

so on the basis of the cell serving the terminal in the 
mobile network (PLMN). 

7. A method according to any one of the preceding 
claims, characterized by transferring the GPS as- 

55 sistance data comprised in the class 0 short mes- 
sage received in the A-GPS terminal (10) from the 
mobile station part (MS) to the GPS part (GPS). 
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8. A method according to claim 8, characterized by 
transferring the contents of each received class 0 
short message in the A-GPS terminal (1 0) from the 
mobile station part to the GPS part. 

9. A method according to claim 8, characterized by 
detecting in the mobile station part MS of the A-GPS 
terminal (10) whether the received class 0 short 
message comprises GPS assistance data. 

10. A method according to any one of the preceding 
claims, characterized by rejecting the contents of 
a class 0 short message comprising GPS assist- 
ance data and received at the A-GPS terminal (1 0) 
after the GPS measurements have been carried out 
on the basis of the GPS assistance data in question. 

11. A system comprising 

a GPS server (70); 

a mobile communications network (PLMN); 

at least one A-GPS terminal (10), the terminal 
containing a GPS part (GPS) and a mobile station 
part (MS) operating in the mobile communications 
network; and 

determining means (60) for determining first 
location information of the terminal, wherein 

the GPS server (70) is configured to deter- 
mine GPS assistance data based on the first loca- 
tion information, the GPS assistance data compris- 
ing information about GPS system satellites (20) 
that are visible at the location determined according 
to the first location information; 

the system is configured to transmit the GPS 
assistance data to the A-GPS terminal through the 
mobile communications network; 

the A-GPS terminal (1 0) is configured to carry 
out GPS measurements by applying the GPS as- 
sistance data; and 

the system is configured to determine second 
location information of the terminal (1 0) on the basis 
of the GPS measurements, characterized In that 

the system is configured to transmit the GPS 
assistance data to the A-GPS terminal (10) in a 
class 0 short message. 

12. A system according to claim 11, characterized in 
that the A-GPS terminal (1 0) is configured to deter- 
mine the second location information of the A-GPS 
terminal (10) based on the GPS measurements. 

13. A system according to claim 11, characterized in 
that the GPS terminal (70) is configured to deter- 
mine the second location information of the A-GPS 
terminal (10) based on the GPS measurements 

14. A system according to claim 13, characterized in 
that the system is further configured to transmit the 
GPS measurement data from the A-GPS terminal 
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(10) to the GPS sever (70) in a class 0 short mes- 
sage. 

1 5. A system according to claim 1 1 , 1 2, 1 3 or 1 4, char- 
5 acterized in that 'class 0* is entered in the TP-DCS 

field of the short message. 

16. A system according to any one of the preceding 
claims 11 to 15, characterized in that the deter- 
ge mining means (60) for determining the first location 

information of the A-GPS terminal (10) are config- 
ured to determine the first location information of the 
terminal on the basis of the cell serving the terminal 
in the mobile network. 

15 

17. A system element in a system comprising a GPS 
server (70), a mobile communications network 
(PLMN), and at least one A-GPS terminal (10), the 
terminal containing a GPS part (GPS) and a mobile 

20 station part (MS) operating in the mobile communi- 
cations network, and determining means (60) for 
determining first location information of the termi- 
nal, wherein 

the GPS server (70) is configured to deter- 
25 mine GPS assistance data based on the first loca- 
tion information; 

the system element (60) is configured to 
transmit the GPS assistance data to the A-GPS ter- 
minal through the mobile communications network; 
30 the A-GPS terminal (1 0) is configured to carry 

out GPS measurements by applying the GPS as- 
sistance data, the GPS assistance data comprising 
information about GPS system satellites (20) that 
are visible at the location determined according to 
35 the first location information; and 

the system is configured to determine second 
location information of the terminal (1 0) on the basis 
of the GPS measurements, characterized in that 
the system element (60) is configured to 
40 transmit the GPS assistance data to the A-GPS ter- 
minal in a class 0 short message. 

18. A system element according to claim 17, charac- 
terized in that the G PS server terminal (70) is con- 

45 figured to determine the second location informa- 
tion of the A-GPS terminal (10) based on the GPS 
measurements, wherein the system element (60) is 
further configured to transmit the GPS measure- 
ment data to from the terminal to the GPS server in 

50 a class 0 short message service. 



1 9. A system element according to claim 1 7 or 1 8, char- 
acterized in that 'class 0' is entered in the TP-DCS 
field of the short message. 

55 

20. A system element according to any one of the pre- 
ceding claims 17 to 19, characterized In that the 
determining means (60) for determining the first lo- 
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cation information of the terminal are configured to 
determine the first location information of the 
A-GPS terminal (1 0) on the basis of the cell serving 
the terminal in the mobile network. 

5 

21. An A-GPS terminal in a system comprising a GPS 
server (70), a mobile communications network 
(PLMN), and determining means (60) for determin- 
ing first location information of a terminal (10), the 
terminal comprising a G PS part (G PS) and a mobile 10 
station part (MS) operating in the mobile communi- 
cations network, wherein 

the GPS server (70) is configured to deter- 
mine GPS assistance data based on the first loca- 
tion information and the system being configured to is 
transmit the GPS assistance data to the A-GPS ter- 
minal through the mobile communications network, 
the GPS assistance data comprising information 
about GPS system satellites (20) that are visible at 
the location determined according to the first loca- 20 
tion information 

the A-GPS terminal (1 0) is configured to carry 
out GPS measurements by applying the GPS as- 
sistance data, characterized in that 

the system is configured to transmit the GPS 25 
assistance data to the A-GPS terminal (10) in a 
class 0 short message, wherein the A-GPS terminal 
(10) is configured to transfer the GPS assistance 
data comprised in the class 0 short message re- 
ceived at the mobile station part (MS) from the mo- 30 
bile station part to the GPS part (GPS). 

22. An A-GPS terminal according to claim 21 , charac- 
terized in that the A-GPS terminal (10) is config- 
ured to transfer the contents of each received class 35 
0 short message from the mobile station part (MS) 
from the mobile station part to the GPS part (GPS). 

23. An A-GPS terminal according to claim 21 , charac- 
terized In that the mobile station part MS of the 40 
A-GPS terminal (1 0) is configured to detect whether 

a received class 0 short message comprises GPS 
assistance data. 

24. An A-GPS terminal according to claim 21 , 22 or 23, *s 
characterized in that the A-GPS terminal (10) is 
configured to determine the second location infor- 
mation of the A-GPS terminal on the basis of the 
GPS measurements. 

50 

25. An A-GPS terminal according to claim 21 , 22 or 23, 
characterized in that the GPS server (70) is con- 
figured to determine the second location informa- 
tion of the A-GPS terminal on the basis of the GPS 
measurements, wherein the terminal (1 0) is further 55 
configured to transmit the GPS measurement data 

to the GPS server in a class 0 short message. 



26. An A-GPS terminal according to any one of the pre- 
ceding claims 21 to 25, characterized in that the 
terminal (10) is configured to reject the contents of 
a received class 0 short message comprising GPS 
assistance data after the terminal has carried out 
the GPS measurements on the basis of the GPS 
assistance data in question. 

27. An A-GPS terminal according to any one of the pre- 
ceding claims 21 to 26, characterized in that 'class 
0* is entered in the TP-DCS field of the short mes- 
sage. 

28. An A-GPS terminal according to any one of the pre- 
ceding claims 21 to 27, characterized in that the 

determining means (60) for determining the first lo- 
cation information of the A-GPS terminal are con- 
figured to determine the first location information of 
the terminal (1 0) on the basis of the serving mobile 
network cell of the terminal. 



8 



EP 1 298 448 A1 



Fig. 1 




APPLICATION LOCATION GPS 

GPS-MS SERVER SERVER SERVER 



201 w 


202 t 


203B ^ 
— . — — > 




< 203 
204 




205 


< 

206 




> 


4 20b 




207 


4 







9 



EP00129B448 [file:/A\ilchi02\firmdata\IP\FoleyPat\PatentD ocuments\EP0 01298448.cpc] _ Page 10 of 12 



EP 1 298 448 A1 



Figo 5 

APPLICATION LOCATION GPS 

GPS-MS SERVER SERVER SERVER 



201 r 


202 r 


203B p 
_ ► 




203 


204 




205 


< — — . 

306 




*. 


30ft 




307 


■4 — 







Fig. 4 

LOCATION GPS 
GPS-MS SERVER SERVER 



401 


* 


402 > 




403 










404 














405 



10 



EP001298448 rfile:/A\il chi02\firmdata\IP\FoleyPat\PatentDocuments\EP001298448.c pc1 



EP 1 298 448 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 02 39 6129 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of rele va nt passag es 



WO 99 54753 A (ERICSSON INC) 
28 October 1999 (1999-10-28) 

* abstract; figure 3 * 

* page 7, line 10 - line 22 * 

GB 2 358 976 A (MOTOROLA INC) 
8 August 2G01 (2001-08-08) 

* abstract; figure 7; table 4 * 

* page 18, line 5 - page 19, line 12 * 

* page 36, line 5 - page 37, line 4 * 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (tnLC1.7) 



1.11.17, 
21 



il.U.17. 
21 



G01S5/14 



TECHNICAL RE LOS 
SEARCHED (tat.CLT) 



The present search report has been drawn up lor all claims 



G01S 
H04Q 



PUc* of March 

THE HAGUE 



Dai© of oompieton of r* war eft 

6 January 2093 



Niemeijer, R 



CATEGORY OF CITED OOCUMENTS 

X : particularly relevant 9 taken alone 

Y : particularly relevant | combined with another 

document ai the same category 
A : tecbnctogjcaJ background 
O : non-written disclosure 
P : intermediate document 



T : theory 01 principle underlying the invention 
E : earlier patent document, but published on. or 

after the tiling date 
O : documem cited in the application 
I : documem cited lor other reasons 

& : moirtoer of the same patent (amity, corresponding 
document 



11 



E p 0Q1298448 ffile:/A\ilchi 02\firmdata\IP\F oleyPat\PatentDocum ents\EP0 01298448.cpc] 



Page 12 of 12 



EP 1 298 448 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 39 6129 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

06-01-2003 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



WO 9954753 


A 


28-10-1999 


US 


2001014604 Al 


16-08-2001 








AU 


4307399 A 


08-11-1999 








WO 


9954753 Al 


28-10-1999 


GB 2358976 


A 


08-08-2001 


US 


6313787 Bl 


06-11-2001 








AU 


7154900 A 


17-05-2001 








CN 


1296367 A 


23-05-2001 








DE 


10054764 Al 


28-06-2001 








IT 


RM20000586 Al 


14-05-2001 








JP 


2001208825 A 


03-08-2001 








US 


6429808 Bl 


06-08-2002 



i 



& For more details about this annex : see Official Journal of the European Patent Office, No. 1 2/82 



12 



